In this Paper, we analyse the effect of thermo-diffusion ,and dissipation on convective heat and mass transfer flow of viscous electrically conducting rotating fluid in a vertical rotating plate in the presence of transverse magnetic field under convective boundary conditions with partial slip.. By employing finite element technique the equations governing the flow, heat and mass transfer have been solved. The velocity, temperature and concentration distributions are analysed for different parametric values. The shear stress and rate of heat and mass transfer on the boundary are evaluated numerically for different variations.
In the last several years considerable attention has been given to the study of the Hydromagnetic thermal convection due to its numerous applications in geophysics and astrophysics. It is well known that in the geothermal region, gases are electrically conduction and that they undergo the influence of magnetic fluid. Several authors [Gill and Casal [18] , Jana [24] , Yen [43] , Mohanti [35] , have theoretically investigated the natural convection effects in forced horizontal flows and considered the effect of wall conductance as convective horizontal channel flow. Circar and Mukherjee [12] have analyzed the effect of mass transfer and rotation on flow past a porous plate in a porous medium with variable suction in a slip flow regime. Balasubramanyam [7] and Reddy [28] have investigated convective heat and mass transfer flow in horizontal rotating fluid under different conditions. Several authors Singh and Mathew [49] Muthucumaraswamy and Ganesan [32] , Deka et.al. [15] , Muthucumaraswamy [31] , Muthucumaraswamy and Meenakshisundaram [28] , Chamkha [10] , Chamkha [11] , Raptis and Perdikis [39] , Ibrahim et. al. [20] , Indudhar et. al. [21] , Cheena Kesavaiah et.al. [11] have studied on oscillatory free convective MHD flow in a rotating vertical porous channel with heat sources.
When heat and mass transfer occur simultaneously in a moving fluid, the relation between the fluxes and the driving potentials are of more intricate nature. Mass fluxes can be created by temperature gradients and this is the Soret effect or thermo-diffusion effect. Several authors Adrian Postelnicu [1] , Sreevani et. al. [51] , Barletta [8] and Zanchini [56] , Barletta [5] , Zanchini [56] and Sreevani [51] , Sivaiah et. al. [50] , Indudhar et. al. [22] , Madhusudhan Reddy et. al. [28] , Kamalakar et. al. [25] , Rajasekhar et. al. [40] , Muthucumaraswamy et. al. [33] , Jafarunnisa [23] , Alam et. al. [6] , Srirangavani (52), Jayasudha (58) have studied thermo-diffusion and diffusion thermo effects on combined heat and mass transfer through a porous medium under different conditions. Recently Madhavilatha et al (27a) have discussed the effect of non-linear density-temperature and concentration on rotating convective heat and mass transfer fluid flow past a porous stretching sheet with Soret and Dufour effects. Sukanya et al [57] have discussed combined influence of Hall Currents and Soret effect on convective heat and mass transfer flow past vertical porous stretching plate in rotating fluid and dissipation with constant heat and mass flux and partial slip.
In all these investigations, the effects of Hall currents are not considered. However, in a partially ionized gas, there occurs a Hall current when the strength of the impressed magnetic field is very strong. These Hall effects play a significant role in determining the flow features. Sato [46] , Yamanishi [55] , Sherman and Sutton [48] have discussed the Hall effects on the steady hydromagnetic flow between two parallel plates. These effects in the unsteady cases were discussed by Pop [30] . Debnath [11] has studied the effects of Hall currents on unsteady hydromagnetic flow past a porous plate in a rotating fluid system and the structure of the steady and unsteady flow is investigated. Alam et. al., [3] have studied unsteady free convective heat and mass transfer flow in a rotating system with Hall currents, viscous dissipation and Joule heating. Taking Hall effects in to account Krishna et. al., [27] have investigated Hall effects on the unsteady hydromagnetic boundary layer flow. Rao et. al., [39] have analyzed Hall effects on unsteady Hydromagnetic flow. Siva Prasad et. al., [48a] have studied Hall effects on unsteady MHD free and forced convection flow in a porous rotating channel. Recently Seth et. al., [43] have investigated the effects of Hall currents on heat transfer in a rotating MHD channel flow in arbitrary conducting walls. Sarkar et. al., [44] have analyzed the effects of mass transfer and rotation and flow past a [ 2 ] has discussed the Hall effects on transient flow pas an impulsively started infinite horizontal porous plate in a rotating system. Sukanya et al [57] have investigated the mixed convective heat and mass transfer flow past a porous stretching surface with constant heat and mass flux.
FORMULATION OF THE PROBLEM
We consider a steady hydromagnetic heat and mass transfer flow of a viscous electrically conducting along a porous infinite vertical plate y=0 in a rotating system. The flow is also assumed to be moving with a uniform velocity U  , which is in the x-direction, is taken along the plate in the upward direction and the y-axis is normal to it. Initially the plate is at rest, after that the whole system is allowed to rotate with a constant angular velocity  about the y-axis. At the plate are maintained at convective heat and mass boundary conditions. T  and C  are the temperature and species concentration of the uniform flow respectively. A uniform magnetic field B is taken to be along the yaxis which is assumed to be electrically non-conducting. We assumed following (Pai [32] ) that the magnetic Reynolds number of the flow is taken to be small enough so that the induced magnetic field is negligible in comparison with applied one, so that B=(0,B0,0) and the magnetic lines . When the strength of the magnetic field is very large we include the Hall current so that the generalized Ohm's law (Cowling [12] ) is modified to
where q is the velocity vector. H is the magnetic field intensity vector. E is the electric field, j is the current density vector, e  is the cyclotron frequency, e  is the electron collision time, is the fluid conductivity and e  is the magnetic permeability. The effect of Hall current give rise to a force in the z-direction which in turn produces a cross flow velocity in this direction and thus the flow becomes three -dimensional. To simplify the analysis, we assume that the flow quantities do not vary along z-direction and this will be valid if the surface is of very width along the z-direction. Neglecting the electron pressure gradient, ionslip and thermo-electric effects and assuming the electric field E=0. The physical configuration considered here is shown in Figure 1 . It is assumed that the plate is semi-infinite in extent and hence all the physical quantities depend on y and x. Thus accordance with the above assumptions and Boussinesq's approximation, the basic equations relevant to the problem
The boundary conditions for the problem are
Where b>0.The boundary conditions on the velocity in( 2.7) are the no-slip conditions at the surface at y=0,while the boundary conditions on the velocity as
follow from the fact that there is no flow far away from the stretching surface. The temperature and species concentration are maintained at a prescribed constant values T w and C w at the sheet and are assumed to vanish far away from the sheet. Following the work of Sattar [37] , a transformation is now made as
Equations (2)- (6) and the boundary conditions (6), respectively, transform to 
Where u, v, w are the velocity components in the x, y, z directions respectively,  is the kinematics viscosity, g is the acceleration due to gravity,  is the density,  is the coefficient of Volumetric thermal expansion,   is the Volumetric mass expansion. T, T w, , T  are the temperature of the fluid inside the thermal boundary layer, the plate temperature and the fluid temperature in the free stream respectively, while C, C w , C  are the corresponding concentrations. Also, K 1 is the permeability of the porous medium. k is the thermal conductivity of the medium, Dm is the coefficient of mass diffusivity, Cp is the specific heat constant pressure, Tm is the mean fluid temperature, k T is the thermal diffusion ratio, Cp is the concentration and other symbols have their usual meaning, C s is the concentration susceptibility and other symbols have their usual meaning.
3.MATHEMATICAL ANALYSIS
In order to solve equations (10)- (13) under the boundary conditions (14),we adopt the welldefined similarity analysis to attain similarity solutions. For this purpose, the following similarity transformations are now introduced:
Now for reasons of similarity, the plate of concentration is assumed to be ) ( ) ( 
Where w f is the suction parameter or transpiration parameter and clearly in (22) w f < 0 corresponds to suction and w f > 0 corresponds to injection at the plate. From equations (10)- (14) and (15)- (20), we have the following dimensionless ordinary coupled non-linear differential equations.
(26) With the corresponding boundary conditions (Soret parameter), For the computational purpose and without loss of generality  has been fixed as 8.The whole domain is divided into 11 line elements of equal width, each element being three nodded.
METHOD OF SOLUTION
The equations (23 to 26) have been solved by employing finite element technique with three nodded approximation functions. The Local Stiffness Matrices have been assembled by using inter element continuity, equilibrium and boundary conditions. The resulting global matrices have been solved by using iteration procedure. The process in continued until the convergence is reached. 
SKIN FRICTION COEFFICIENT, NUSSELT NUMBER AND SHERWOOD NUMBER
The quantities of chief physical interest are the skin friction coefficients, the Nusselt Number and the Sherwood number. The wall skin frictions are defined by 
6.COMPARISON
In the absence of Hall currents(m=0) and no slip regime(A=0) and Bi=Bc=1,the results are in good agreement with Sreerangavani et al [52] . Table.1 fig.2a) . Fig.6a represent f 1 (η) with rotation parameter R( fig.3 ). It can observed from the profiles that f 1 (η) reduces with increase in the rotation parameter R. Increasing the Soret parameter S 0 larger the axial velocity in the flow region ( fig.4a) . With reference to Ec (Fig.5) , it can be seen that higher the dissipative heat larger the velocity. From figs.6a&7a we find that the axial velocity reduces with increase in the convective heat and mass transfer constants Bi&Bc. The cross velocity (g(η)) which arises due to the rotation and hall current is shown in figures 2b-7b for different parametric values. It is found that the cross velocity g(η) enhances with increase in m, Ec,So (figs.2b,4b,5b) and reduces with inverse rotation parameter (R),Soret parameter (So) and Eckert number (Sc). When the molecular buoyancy force dominates over the thermal buoyancy force the magnitude of cross velocity reduces when the buoyancy forces are in the same direction and for the forces acting in opposite directions. The cross velocity reduces with Bi and enhances with increase in Bc(figs.6b&7b) .
The non-dimensional temperature ( θ ) is shown in figures2c-7c for different parametric values. Higher the Hall parameter (m) /rotation parameter(R) larger the temperature in the flow region ( figs.2c,3c) . Increasing the Soret parameter S 0 results in an enhancement in the temperature ( fig.4c ). An increase in Eckert number Ec leads to an enhancement in the temperature ( fig.5) .From figs.6c&7c we find that higher the convective heat and mass transfer constants larger the temperature in the flow region.
The concentration distribution (C ) is shown in figures.2d-7d for different parametric values. We follow the convention that the non-dimensional concentration is positive/negate according as actual concentration is greater/lesser than the ambient concentration. It is found that an increase in m leads to a depreciation in the actual concentration (figs. 2d). Increasing Soret parameter S 0 leads to an enhancement in the concentration ( fig.4d) Higher the thermal buoyancy force larger the rate of heat transfer at the wall =0. An increase in the Hall parameter m enhances the rate of heat transfer at the wall. |Nu| reduces with increase in the rotation parameter R or Eckert number Ec. The rate of heat transfer at the wall experiences an enhancement with increase in the convective heat and mass transfer constants Bi&Bc. For an increase in the Soret parameter So, we notice an enhancement in Nu at the wall.
The rate of mass transfer (Sherwood number) at η=0 is shown in table 2 for different parametric values. It is found that the rate of mass transfer enhances with increase in m. |Sh| reduces with increase in the rotation parameter R and enhances with increase in Ec. Increasing the Soret parameter S 0 leads to a depreciation in the rate of mass transfer at the wall The rate of mass transfer at the wall reduces with Bi and enhances with Bc.
CONCLUSIONS
An attempt has been made to discuss the combined impact of rotation and Hall currents on convective heat and mass transfer flow of a viscous fluid through a porous medium past a stretching surface .Using Finite element technique the governing equations have been solved .The important conclusion of this analysis are  The profiles the primary and secondary velocities enhance, the temperature and concentration reduces with increase in G. The stress components x, z ,Nusselt and Sherwood number enhances with G.  An increase in Hall parameter reduces the primary velocity, concentration, enhances the secondary velocity, concentration. The stress components, Nusselt and Sherwood number enhances with m.  An increase in rotation parameter (R) enhances the primary velocity, temperature, concentration and reduces the secondary velocity in the flow region.The Nusselt number reduces and Sherwood number enhances at the wall with rotation parameter R.  The effect of thermo-diffusion is to enhance the velocities, concentration, temperature.The stress components,temperature enhances while the concentration reduces with So.  An increase in the slip parameter (A) enhances the primary velocity,reduces the secondary velocity,temperature and concentration in the flow region.the Nusselt and Sherwood number enhances on the wall.  An increase in Bi and Bc reduces the primary velocity,and enhances the secondary velocity and temperature while the concentration reduces with Bi and enhances with Bc.The rate of heat and mass transfer enhance on the wall with increase in Bi and Bc.
